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(54) Image forming apparatus 

(57) An image forming apparatus includes: a 
recording material accommodating device for accom- 
modating recording materials; an image forming device 
for forming an image on the recording material; a con- 
veyance section for conveying the recording material 
fed from the recording material accommodating device 
to the image forming device; a reversal and re-feeding 
device having a sheet reversal section and a sheet re- 
feeding section for conducting image formation on two 
sides of the recording material. After the image is 
formed by the image forming device on one side surface 
of the recording material conveyed from the recording 
material 1 accommodating device through the convey- 
ance section, the recording material is conveyed to the 

FIG. 2 



reversal and re-feeding device, and conveyed again to 
the image forming device through the sheet re-feeding 
section of the reversal and re-feeding device and the 
conveyance section, and an image is formed on the 
other side surface of the recording material by the 
image forming device. The image forming apparatus 
further includes a first regulating device provided on the 
sheet re-feeding section of the reversal and re-feeding 
device for regulating the recording material conveyed; 
and a second regulating device provided on the convey- 
ance section in the vicinity of the image forming device 
for regulating the recording material conveyed. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an image 
forming apparatus in which an recording material 
accommodating means for accommodating recording 
materials, an image forming means for forming an 
image onto the recording material, a conveyance sec- 
tion to convey the recording materia! from the recording 
material accommodating means to the image forming 
means, and a reversal • sheet re-feeding means having 
a sheet re-feeding reversal section and a sheet re-feed- 
ing conveyance section for conducting image formation 
on two-sides of the recording material are provided, and 
by which images can be formed on two-sides of the 
transfer material. 

[0002] Conventionally, a following image forming 
apparatus in which an recording material accommodat- 
ing means for accommodating a recording material, an 
image forming means for forming an image onto the 
recording material, a conveyance section to convey the 
recording material from the recording material accom- 
modating means to the image forming means, and a 
reversal • sheet re-feeding means having a sheet re- 
feeding reversal section and a sheet re-feeding convey- 
ance section for conducting image formation on two- 
sides of the recording material are provided, and by 
which images are formed on two-sides of the transfer 
material, is widely spread to a copier, printer, facsimile 
device, and the like. In such the image forming appara- 
tus, for example, an image forming apparatus for form- 
ing an image by the electrophotographic method has 
the following structure to form two-sided images: an 
image forming means such as a charging means, image 
writing means and developing means, is arranged 
around an image carrier; by using the image forming 
means, after the image carrier is uniformly charged by 
the charging means, an electrostatic latent image is 
formed on the image carrier by the image writing (image 
exposure) of the image writing means, and the latent 
image is developed by developers involved in the devel- 
oping means and formed into a visible toner image; the 
toner image is transferred onto one-side of the record- 
ing sheet conveyed from the recording material accom- 
modating means through the conveyance section, and 
the toner image is formed on the recording sheet; after 
the toner image on the one-side of the recording sheet 
is fixed by the fixing means, the recording sheet is con- 
veyed to the reversal • sheet re-feeding means through 
a sheet delivery • reversal means, and conveyed to the 
image forming means through the sheet re-feeding 
reversal section, a sheet re-feeding conveyance section 
and conveyance section again of the reversal • sheet 
re-feeding means; the toner image is formed on the 
other side of the recording material by the image form- 
ing means; the toner image on the other side of the 
recording material is fixed; and thereby, two-sided 



images are formed. 

[0003] Such the image forming apparatus has, gen- 
erally, a register roller to temporarily stop the recording 
material in the vicinity of the front of the image forming 

s means, in order to adjust the timing of the recording 
material conveyed from the recording material accom- 
modating means through the conveyance section, and 
the recording material conveyed through the sheet re- 
feeding reversal section structured by the delivery sheet 

10 • reversal means and the reversal • sheet re-feeding 
means to form the two-sided images, the sheet re-feed- 
ing conveyance section and the again conveyance sec- 
tion, to the image formation by the image forming 
means. The register roller is structured such that the 

is recording material is temporarily pushed to the register 
roller and stopped so that the conveyance of the record- 
ing sheet is in timed relationship with the image forma- 
tion. Further, the register roller is structured such that, 
after the register roller temporarily stops the recording 

20 material, the register roller forms a loop on the recording 
sheet, and thereby, the skew of the leading edge of the 
recording material can be corrected. 
[0004] As described above, by a register roller pro- 
vided in the vicinity of the front of the image forming 

25 means, the timing of the recording material to the image 
formation is adjusted, and further, the skew of the lead- 
ing edge of the conveyed recording material is cor- 
rected, and thereby, the two-sided images are formed 
on a correct position of the recording material. 

30 [0005] However, recently, in the smaller image 
forming apparatus, an increase of copy sheets (an 
increase of productivity) per unit time is required, and an 
increase of speed is intended. Accordingly, an improve- 
ment of each portion of the image forming apparatus or 

35 the more exact control of the sheet conveyance is tried, 
however, there are problems such as the cost-up of the 
image forming apparatus or the lowering of the reliability 
by the complexity of the control, and the satisfied 
improvement can not be attained. 

40 [0006] That is, in the image forming apparatus to 
form the two-sided images, after the fixing, the convey- 
ance path of the recording material to the reversal • 
sheet re-feeding means in which the recording material 
is reversed by the sheet re-feeding reversal section and 

45 re-fed by the sheet re-feeding conveyance section 
through the sheet delivery • reversal means for the two- 
sided image formation, is long, and by the cause of an 
increase of the frictional resistance between the record- 
ing material and the conveyance guide, or an increase 

so of slippage between the recording material and the con- 
veyance roller, a large sheet skew is generated at the 
conveyance path of the sheet delivery • reversal means 
before the recording material is arrived at the register 
roller, or the reversal • sheet re-feeding means, and the 

55 sheet skew cannot be corrected by the correction of the 
sheet skew of the register roller provided in the vicinity 
of the front of the image forming means, and there 
occurs a problem that reverse toner image can not be 
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formed at the correct position on the recording material. 
This sheet skew, becomes conspicuous, the more 
increase of the speed of the apparatus is intended, and 
the longer is the conveyance path at the sheet delivery 
• reversal means or the reversal • sheet re-feeding 5 
means. 

SUMMARY OF THE INVENTION 

[0007] The object of the present invention is to 
solve the foregoing problems and to provide an image 
forming apparatus by which the sheet skew of the 
recording material conveyed on the reversal • sheet re- 
feeding means is corrected, the reversal side toner 
image is formed on the correct position of the recording 
material, and good two-sided images can be formed. 
[0008] The above object can be attained by any one 
of the following structures. 

[0009] An image forming apparatus in which an 
recording material accommodating means for accom- 
modating recording materials, an image forming means 
for forming an image onto the recording material, a con- 
veyance section to convey the recording material from 
the recording material accommodating means to the 
image forming means, and a reversal • sheet re-feed- 
ing means having a sheet re-feeding reversal section 
and a sheet re-feeding conveyance section for conduct- 
ing image formation on two-sides of the recording mate- 
rial are provided, and after the image is formed by the 
image forming means on one side surface of the record- 
ing material conveyed through the conveyance section 
from the recording material accommodating means, the 
recording material is conveyed to the reversal • sheet 
re-feeding means, and conveyed to the image forming 
means through the sheet re-feeding conveyance sec- 
tion of the reversal • sheet re-feeding means and the 
again conveyance section, and an image is formed on 
the other side of the recording material by the image 
forming means, the image forming apparatus character- 
ized in that the first skew correction means for correct- 
ing the skew of the conveyed recording material is 
provided on the sheet re-feeding conveyance section of 
the reversal • sheet re-feeding means, and the second 
skew correction means for correcting the skew of the 
conveyed recording material is provided on the convey- 
ance section arranged in the vicinity of the image form- 
ing means. 

[0010] An image forming apparatus in which an 
recording material accommodating means for accom- 
modating a recording material, an image forming means 
for forming an image onto the recording material, a con- 
veyance section to convey the recording material from 
the recording material accommodating means to the 
image forming means, and a reversal • sheet re-feed- 
ing means having a sheet re-feeding reversal section 
and a sheet re-feeding conveyance section for conduct- 
ing image formation on two-sides of the recording mate- 
rial are provided, and after the image is formed by the 



image forming means on one side surface of the record- 
ing material conveyed through the conveyance section 
from the recording material accommodating means, the 
recording material is conveyed to the reversal • sheet 
re-feeding means, and conveyed to the image forming 
means through the sheet re-feeding conveyance sec- 
tion of the reversal • sheet re-feeding means and the 
again conveyance section, and an image is formed on 
the other side of the recording material by the image 
forming means, the image forming apparatus character- 
ized in that the first collision means with which the con- 
veying recording material collides is provided on the 
sheet re-feeding conveyance section of the reversal • 
sheet re-feeding means, and the second collision 
means with which the conveying recorrfng material col- 
lides is provided on the conveyance section arranged in 
the vicinity of the image forming means. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Fig. 1 is a schematic sectional view of a copter 
using an electrophotographic method, which shows 
an embodiment of an image forming apparatus 
according to the present invention. 
Fig. 2 a partial enlargement sectional view of a 
sheet re-feeding conveyance section and a convey- 
ance section in Fig. 1. 

Figs. 3(A) - 3(D) are illustrations showing the con- 
veyance of a recording material in the first skew 
correction means provided on the sheet re-feeding 
conveyance section. 

Figs. 4(A) - 4(D) are illustrations showing the con- 
veyance of the recording material in the second 
skew correction means provided on the convey- 
ance section. 

Fig. 5 is a view showing an adjustment of the first 
collision means in the first skew correction means. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0012] Hereinafter, embodiments of the present 
invention will be described. Incidentally, the present 
description does not limit the technical scope or termi- 
nology of Claims. Further, a conclusive explanation in 
the present embodiment hereinafter shows a best 
mode, and does not limit the terminology or the techni- 
cal scope. 

[0013] Initially, referring to Fig. 1. an overall struc- 
ture and outline processes of a copier of an embodi- 
ment of the image forming apparatus of the present 
invention will be described. Fig. 1 is a schematic sec- 
tional view of the copier using an electrophotographic 
method, which shows an embodiment of the image 
forming apparatus according to the present invention. 
[001 4] According to Fig. 1 , the copier of the present 
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embodiment is provided with an automatic document 
feeding apparatus 1 on the upper portion of the copier 
main body, and has an image reading apparatus 2, 
image forming means 3, recording sheet accommodat- 
ing means 4, conveyance means 5, conveyance section 5 
5B, sheet delivery • reversal means 6 and reversal • 
sheet re-feeding means 7, in the copier main body. 
[0015] The automatic document feeding apparatus 
1 is provided on the upper portion of the copier main 
body, and is the apparatus which feeds the document 10 
one by one page, conveys it to the image reading posi- 
tion of the document, and delivers the document whose 
reading is completed. The automatic document feeding 
apparatus 1 has a document placement board 1 1 to 
pace the document, document separation means 1 2 for 75 
separating the document placed on the document 
placement board 11, document conveyance means 13 
for conveying the document separated by the document 
separation means 12, document delivery means 14 for 
delivering the document conveyed by the document 20 
conveyance means 13, document delivery board 15 
which receives the document delivered by the docu- 
ment delivery means 14 and places the document, and 
document reversal means 16 for reversing the obverse 
and reverse sides of the document when the two-sided 25 
images of the document are read. 
[001 6] A plurality of documents placed on the docu- 
ment placement board 1 1 is separated by the document 
separation means 12 and conveyed one by one sheet 
The document separated and conveyed by the docu- 30 
merit separation means 12 is conveyed by the docu- 
ment conveyance means 13, and the image of the 
document is read by the image reading apparatus 2 pro- 
vided below, through a slit 21. The document whose 
image is read is delivered onto the document delivery 35 
board 15 by the document delivery means 14. Inciden- 
tally, when images of the two-sides of the document are 
read, the obverse and reverse sides of the document 
whose image is read, are reversed by the document 
reversal means 16, and the document is conveyed 40 
again by the document conveyance means 13, and 
images of the reverse side of the document is read 
through the slit 21 by the image reading means. Then, 
the document whose reverse side image is read is deliv- 
ered onto the document delivery board 15 by the docu- 45 
ment delivery means 14. Such the process is repeated 
for the number of document sheets placed on the docu- 
ment placement board 1 1, and the image of the docu- 
ment is read. 

[0017] Further, the automatic document feeding so 
apparatus 1 is integrally structured as a tillable type, 
and when the automatic document feeding apparatus 1 
is raised and an upper side of the platen glass is 
opened, the present embodiment is structured such that 
the document can be directly placed on the platen ss 
glass. Incidentally, although the present embodiment is 
structured such that the document image is read while 
the document is being conveyed by the document con- 



veyance means 13, but it may be structured such that 
the document conveyed by the document conveyance 
means 13 is stationary placed on the platen glass 22 
and the image is read. 

[0018] The document reading apparatus 2 is a 
means for reading an image of the document and for 
obtaining the image data, and provided on the upper 
portion of the copier main body. The image reading 
apparatus 2 has: a slit 21 which is a slit-like opening for 
reading an image of the document conveying by the 
document conveyance means 13 of the automatic doc- 
ument feeding apparatus 1; a platen glass 22 which is 
an document board to directly place (stationary place) 
the document; the first mirror unit 23 into which the lamp 
231 which is a light source to irradiate light onto the doc- 
ument is integrated with the first mirror 232 to reflect the 
reflected light from the document; a V mirror unit 24 into 
which the second mirror 241 to reflect the light from the 
first mirror unit 232 and the third mirror 242 are inte- 
grated; an image tarnation lens 25 which is an image 
formation means to image form the reflected light from 
the document on the slit 21 or the platen glass 22 onto 
a CCD 26 which will be described later; and a linear 
CCD 26 which is an image reading means for photo- 
electrically converting the light image formed by the 
image formation lens 25 and obtaining an image infor- 
mation. 

[0019] When the document fed by the automatic 
document feeding apparatus 1 is read by the image 
reading apparatus 2, the first mirror unit 23 and the V 
mirror unit 24 are moved to the left in Fig. 1 , and the first 
mirror unit 23 is positioned at a lower portion of the slit 
21 . The document conveying on the slit 21 by the docu- 
ment conveyance means 13 is light-irradiated by the 
lamp 231, and the reflected light from the document is 
entered into the CCD 26 though the first mirror 232, the 
second mirror 241, the third mirror 242. and the image 
formation lens 25. In the CCD 26, the incident light is 
photo-electrically converted, and an image of the docu- 
ment in the primary scanning direction (the direction 
perpendicular to the surface of Fig. 1) is read, on the 
one hand, because the document is moved in the sub- 
sidiary scanning direction by the document conveyance 
means 13. the image of entire surface of the document 
can be read. The image information read by the CCD 26 
is appropriately image processed, and supplied to the 
laser writing system 33, which will be described later. 
[0020] Further, when the document is directly 
placed on the platen glass 22, the image of the docu- 
ment can be read while the first mirror unit 23 and the V 
mirror unit 24 are being moved in the right direction in 
Fig. 1 along the platen glass. 

[0021] The image forming means 3 is a means for 
forming the image onto the recording sheet, which is the 
recording material conveying at a predetermined proc- 
ess speed, according to the image data obtained by the 
image reading apparatus 2. The image forming means 
3 of the present embodiment forms an image using the 



4 



7 



EP 1 002 652 A2 



8 



electrophotographic process. The image forming 
means 3 has: a photoreceptor drum 31, which is an 
image carrier having a photo-conductive photoreceptor 
layer and carry the toner image; a charger 32, which is 
a charging means for uniformly charging the photore- s 
ceptor drum 31; a laser writing system 33, which is an 
image writing means for exposure-scanning on the pho- 
toreceptor drum 31 and forming the latent image, 
according to an image information read by the CCD 26; 
developing units 34, which are a developing means for 
developing the latent image on the photoreceptor drum 
31 and forming the toner image; a transfer device 35, 
which is a transfer means for transferring the toner 
image carried on the photoreceptor drum 31 onto the 
recording sheet which is separately conveyed; a sepa- 
ration device 36, which is a separation means for sepa- 
rating the recording sheet onto which the toner image is 
transferred, from the photoreceptor drum 31 ; a cleaning 
means 37 for removing the residual toner on the pho- 
toreceptor drum 31 after transferring; and a fixing 
means 38 for fixing the toner image on the recording 
sheet. The charger 32, laser writing system 33, devel- 
oping units 34, transfer device 34, separation device 36, 
cleaning means 37 are arranged around the photore- 
ceptor drum 31. 

[0022] The photoreceptor drum 31 is rotated in the 
arrowed direction by a driving means, not shown, and a 
uniform charging by the charger 32, the latent image for- 
mation by the laser writing system 33, and development 
by the developing units 34 is carried out, and the toner 
image is formed according to the image information 
read by the CCD 26. 

[0023] The recording material accommodating 
means 4 is an accommodating means of the recording 
material for accommodating a plurality of recording 
sheets in a laminated condition. In the present embodi- 
ment, a plurality of recording material accommodating 
means 4A - 4C as the recording material accommodat- 
ing means 4 are arranged in multi-stages lower than the 
image forming means 3 and the reversal • sheet re- 
feeding means 7, which will be described later. As the 
recording material accommodating in these recording 
material accommodating means 4A - 4C, other than the 
recording sheet such as plain paper or regenerated 
paper, various media such as OHT, or the like, are used. 
[0024] The conveyance means 5 is a conveyance 
means for conveying the recording material from the 
recording material accommodating means 4 to the 
image forming means 3, and is structured such that the 
recording sheet accommodated in each of recording 
material accommodating means 4A - 4C can be con- 
veyed through the intermediate conveyance rollers 541 
- 543 to the conveyance section 5B. 
[0025] The conveyance section 5B has the second 
skew correction means structured by the second loop 
formation roller 55, which will be detailed later, and the 
register roller 56. and is a feeding path of the recording 
sheet from the second loop formation roller 55 to the 



transfer position of the photoreceptor drum 31 . and the 
conveyance section 5B is structured by the second loop 
formation roller 55. register roller 56. and conveyance 
roller 39 before the drum provided at need. The record- 
ing sheet conveyed by an intermediate conveyance 
roller 541 or a sheet re-feeding intermediate convey- 
ance roller 741 is fed through conveyance section 5B to 
the image forming means 3. 
[0026] The recording sheet as the recording mate- 
rial is fed by pick-up rollers 51 A - 51 C from any one of 
recording material accommodating means 4A - 4C. and 
conveyed to the register roller 56 through the intermedi- 
ate conveyance roller 541. 

[0027] The recording sheet is in timed relationship 
with the toner image carried on the photoreceptor drum 
31 by the drive of the register roller 56, and fed to the 
transfer area of the photoreceptor drum 31 in which the 
transfer device 35 is arranged. 
[0028] The toner image formed on the photorecep- 
tor drum 31 is transferred onto the one side surface (the 
obverse side of the recording sheet) by the transfer 
device 35. TTie recording sheet onto whose one side 
surface the toner image (obverse side toner image) is 
transferred, is separated from the photoreceptor drum 
31 by the separation device 36, conveyed to the fixing 
means 38, and therein, by the heating and pressure, the 
toner image is fixed on the recording sheet On the one 
hand, the photoreceptor drum 31 from which the toner 
image is transferred onto the recording sheet, is further 
rotated, and the residual toner on the photoreceptor 
drum 31 is removed by the cleaning means 37, and the 
photoreceptor drum 31 is ready for the next image for- 
mation. 

[0029] Incidentally, in the present embodiment the 
conveyance roller 39 before drum to convey the record- 
ing sheet fed from the register roller 56 is provided in the 
vicinity of the photoreceptor drum 31 between the pho- 
toreceptor drum 31 and the register roller 56. and it con- 
tributes to an increase of the conveyance power of the 
recording sheet. Further, a conveyance roller (no code) 
and a belt (no code) to support the lower side of the 
recording sheet (reverse side to the image formed side) 
and convey it, are provided between the separation 
device 36 and the fixing means 38 so that the recording 
sheet which is separated by the separation device 36, is 
conveyed. 

[0030] The sheet delivery • reversal means 6 is a 
means for re-feeding the recording sheet, on which the 
image is formed by the image forming means 3, con- 
veyed by the conveyance means 5 and the conveyance 
section 5B, to the sheet delivery or reversal • sheet re- 
feeding means 7, which will be described later. The 
sheet delivery • reversal means 6 has: a fixing delivery 
roller 61 to deliver the recording sheet on which the 
toner image is fixed, from the fixing means 38; a switch- 
ing means 62 for switching the conveyance path corre- 
sponding to the case where the recording sheet 
delivered from the fixing delivery roller 61 is delivered 
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outside the apparatus without additional operation, and 
the case where the recording sheet is delivered after its 
obverse side and reverse side are reversed, or the 
recording sheet is re-fed to form an image on the 
reverse side; a delivery roller 63 to deliver the recording 
sheet outside the apparatus; a delivery sheet tray 64, 
provided on the side surface of the copier, to stack the 
recording sheet delivered by the sheet delivery roller 63; 
and a sheet delivery • reversal roller 65 and sheet 
delivery - reversal conveyance rollers 651 and 652, to 
reverse the obverse and reverse sides of the delivered 
recording sheet, or to convey the recording sheet to the 
reversal • sheet re-feeding means 7. Further, S1 is a 
recording sheet detection means composed of, for 
example, a photo-coupler, and is provided just before 
the sheet delivery • reversal roller 65 in the conveyance 
direction of the recording sheet, in order to detect the 
trailing edge of the recording sheet at the time of the 
reversal sheet delivery of the recording sheet. 
[0031] When the recording sheet on which an 
image is formed, is delivered as it is, that is, the surface 
on which an image is formed, is facing upward and 
delivered, the switching means 62 is positioned at a 
position shown by a one-dotted chain line in Fig. 1 , and 
the recording sheet is delivered onto the delivery sheet 
tray 64 outside the apparatus by the fixing delivery roller 
61 and the sheet delivery roller 63. Further, when the 
obverse and reverse sides of the recording sheet on 
which an image is formed, are reversed and delivered 
(reversal sheet delivery), that is, the surface on which 
an image is formed, is facing downward and delivered, 
the switching means 62 is positioned at a position 
shown by a solid line in Fig. 1, and the recording sheet 
conveyed by the fixing sheet delivery roller 61 , is tempo- 
rarily conveyed by the delivery sheet • reversal roller 
65, and when the trailing edge of the conveyed record- 
ing sheet is detected by the recording sheet detection 
means S1, the rotational direction of the delivery sheet 
• reversal roller 65 is reversed, and the recording sheet 
is conveyed, and delivered to the delivery sheet tray 64 
outside the apparatus by the delivery sheet roller 63. 
[0032] Next, when an image is formed on the 
reverse side of the recording sheet (in the case of the 
two-sided image formation), the switching means 62 is 
positioned at a position shown by a solid line in Fig. 1, 
and the recording sheet conveyed by the fixing delivery 
roller 61 is conveyed to the delivery sheet • reversal 
roller 65, and conveyed to reversal • sheet re-feeding 
means 7 by the delivery sheet • reversal roller 65 and 
the delivery sheet • reversal conveyance rollers 651 
and 652. In this case, in order to increase the productiv- 
ity of the two-sided copy, the recording sheet is con- 
veyed at a higher speed than the predetermined 
process speed. 

[0033] The reversal • sheet re-feeding means 7 is a 
means structured by a sheet re-feeding reversal section 
7A to switch back the recording sheet conveyed by the 
delivery sheet • reversal means 6, and the sheet re- 



feeding conveyance section 7B to re-feed the recording 
sheet reversed and conveyed by the sheet re-feeding 
reversal section 7A to the conveyance section 5B. The 
sheet re-feeding reversal section 7A is provided with the 

5 sheet re-feeding reversal roller 71, and the recording 
sheet detection means S2, for example, using the 
photo-coupler, which is arranged just before the sheet 
re-feeding reversal roller 71 in the conveyance direction 
of the recording sheet, and to detect the trailing edge of 

w the recording sheet at the time of the reversal sheet re- 
feeding. 

[0034] The sheet re-feeding reversal section 7A 
temporarily conveys at high speed the recording sheet 
conveyed at high speed by the sheet delivery • reversal 

15 roller 65 and the sheet delivery • reversal conveyance 
rollers 651 and 652 of the delivery sheet • reversal 
means 6, by the sheet re-feeding reversal roller 71 , and 
when the trailing edge of the conveyed recording sheet 
is detected by the recording sheet detection means S2, 

20 the rotational direction of the sheet re-feeding reversal 
roller 71 is reversed, and the conveyance speed is 
made to be a predetermined process speed, and the 
recording sheet is conveyed to the sheet re-feeding con- 
veyance section 7B. 

25 [0035] The sheet re-feeding conveyance section 7B 
has the first skew correction means structured by the 
first loop formation roller 72, which will be detailed later, 
and the pre-register roller 73, and is a sheet re-feeding 
conveyance path of the recording sheet from a sheet re- 

30 feeding conveyance roller 751, to which the recording 
sheet is conveyed from the sheet re-feeding reversal 
roller 71 of the sheet re-feeding reversal section 7A, to 
the second loop formation roller 55 through the first loop 
formation roller 72 and the pre-register roller 73, and the 

35 sheet re-feeding conveyance section 7B is structured by 
sheet re-feeding conveyance rollers 751 and 752, a plu- 
rality of which are provided at need, in the conveyance 
direction of the recording sheet, the first loop formation 
roller 72, the pre-registralion roller 73, and a sheet re- 

40 feeding intermediate conveyance roller 741 provided at 
need. 

[0036] The recording sheet from the sheet re-feed- 
ing reversal roller 71 of the sheet re-feeding reversal 
section 7A joins the second loop formation roller 55 

45 through the sheet re-feeding conveyance rollers 751 
and 752 provided in the sheet re-feeding conveyance 
section 7B, the first loop formation roller 72, the pre-reg- 
ister roller 73, and the sheet re-feeding intermediate 
conveyance roller 741, and in the same manner as the 

so sheet feeding from the recording sheet accommodating 
means 4, the recording sheet is conveyed to the image 
forming means 3 through the conveyance section 5B 
again, and reverse side toner image formed on the pho- 
toreceptor drum 31 is transferred onto the other side of 

55 the recording sheet(reverse side of the recording sheet) 
by the transfer device 35. The recording sheet onto the 
other side of which the reverse side toner image is 
transferred, is separated from the photoreceptor drum 
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31 by the separation device 36, conveyed to the fixing 
means 38, therein, the reverse side toner image on the 
recording sheet is fixed and the two-sided images are 
formed by heating and pressure, and the recording 
sheet is delivered onto the delivery sheet tray 64 
through the delivery sheet • reversal means 6. On the 
one hand, the photoreceptor drum 31 whose reverse 
side toner image is transferred onto the recording sheet 
is further rotated, and the residual toner on the photore- 
ceptor drum 31 is removed by the cleaning means 37. 
and the photoreceptor drum 31 is ready for the next 
image formation. 

[0037] Incidentally, in the above description, each 
roller pair to convey the recording sheet is structured by 
a pair of drive and driven rollers, and is rotated and 
driven by a drive means (not shown) respectively driven 
according to the drive signal by the control means, not 
shown. 

[0038] As described above, the two-sided image 
formation in which obverse and reverse toner images 
are formed on the two-sides of the recording sheet, is 
carried out. When a plurality of sheets of the two-sided 
copy is carried out, for the number of sheets which can 
be positioned from the separation position of the pho- 
toreceptor drum 31 to the sheet re-feeding conveyance 
section 7B, in the present embodiment, initially, for 
about 3 -5 sheets (for example, in the case of A-4 size 
horizontal feeding, 5 sheets, or in the case of A-3 size 
vertical feeding, 3 sheets) of recording sheets, the 
obverse side image formation is continuously carried 
out, and the recording sheets are positioned from the 
separation position of the photoreceptor drum 31 to the 
sheet re-feeding conveyance section 7B, and next, for 
the number of the recording sheets which are posi- 
tioned from the separation position of the photoreceptor 
drum 31 to the sheet re-feeding conveyance section 7B, 
the reverse side image formation is continuously carried 
out, and by repeating this, a plurality of sheets of the 
two-sided copy are carried out. Of course, according to 
the length from the separation position of the photore- 
ceptor drum 3 1 to the sheet re-feeding conveyance sec- 
tion 7B, the processing number of sheets per one time 
is determined. 

[0039] However, in the image forming apparatus by 
which the above described two-sided images are 
formed, after fixing, because the conveyance path of the 
recording sheet to the reversal • sheet re-feeding 
means 7 in which, through the sheet delivery • reversal 
means 6 for the two-sided image formation, the record- 
ing sheet is reversed in the sheet re-feeding reversal 
section 7A, and re-fed in the sheet re-feeding convey- 
ance section 7B. becomes long, and therefore, due to 
factors of an increase of the frictiona! resistance of the 
recording sheet and the conveyance guide (no cord), or 
an increase of slippage among the recording sheet and 
rollers of delivery sheet * reversal means 6 or the 
reversal * sheet re-feeding means 7, a large sheet 
.skew is generated before the recording sheet reaches 



the register roller 56 located in the vicinity of the front of 
the image forming means 3. and it can not be corrected 
by the correction of the sheet skew by the register roller 
56, and it is difficult to form the reverse side toner image 

s on the correct position of the recorcfing sheet. The more 
an increase of speed of the sheet delivery • reversal 
means 6 and the sheet re-feeding reversal section 7A is 
intended, or the longer the conveyance path of the 
sheet delivery • reversal means 6 and the sheet re- 

w feeding reversal section 7A is, the more conspicuous 
this sheet skew is. 

[0040] Accordingly, in the case of the two-sided 
copy, the correction of the skew of the recording sheet is 
conducted in the sheet re-feeding conveyance section 

15 7B and the conveyance section 5B. In Rg. 2 to Fig. 5, 
the correction of the skew of the recorcfing sheet in the 
sheet re-feeding conveyance section 7B and the con- 
veyance section 5B will be explained. Rg. 2 is a partial 
enlargement sectional view of the sheet re-feeding con- 

20 veyance section and the conveyance section in Rg. 1, 
Rgs. 3(A) - 3(D) are illustrations showing the convey- 
ance of the recording material in the first skew correc- 
tion means provided in the sheet re-feeding conveyance 
section, Rgs. 4(A) - 4(D) are illustrations showing the 

25 conveyance of the recording material in the second 
skew correction means provided in the conveyance sec- 
tion, and Rg. 5 is a view showing an adjustment of the 
first collision means in the first skew correction means. 
[0041 ] According to Rg. 2 to Rg. 4(D), as described 

30 above, the recording sheet joins the second loop forma- 
tion roller 55 through the sheet re-feeding conveyance 
section 7B, and conveyed to the image forming means 
3 through the conveyance section 5B again, and the 
reverse side toner image formed on the photoreceptor 

35 drum 31 is transferred onto the other side of the record- 
ing sheet (reverse side of the recording sheet) by the 
transfer device 35, and the two-sided image formation is 
conducted. 

[0042] The sheet re-feeding conveyance section 7B 
40 has the first skew correction means, and is the sheet re- 
feeding conveyance path of the recording sheet from 
the sheet re-feeding conveyance roller 751 to which the 
recording sheet is conveyed from the sheet re-feeding 
reversal roller 71 of the sheet re-feeding reversal sec- 
45 tion 7A, to the second loop formation roller 55 through 
the first loop formation roller 72 and the pre-register 
roller 73, and the sheet re-feeding conveyance section 
7B is structured by the sheet re-feeding conveyance 
rollers 751 and 752 (refer to Rg. 1), a plurality pair of 
so which are provided at need, the first loop formation 
roller 72. the pre-register roller 73. and the sheet re- 
feeding intermediate conveyance roller 741 provided at 
need, in the conveyance direction of the recording 
sheet. 

55 [0043] The first skew correction means is structured 
by the pre-register roller 73 which is the first collision 
means, and the first loop formation roller 72 which is the 
first loop formation means, and a loop is formed on the 
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conveyed recording sheet and thereby, the correction of 
the sheet skew is conducted. Further, in the present 
embodiment, in order to assuredly conduct the loop for- 
mation, an upper guide 781 and a lower guide 782 are 
provided as a guide member (loop formation guide) to 
guide the conveyance of the recording sheet, between 
the first loop formation roller 72 and the pre-register 
roller 73. In the present embodiment the upper guide 
781 is structured in an angled-form in the sectional form 
(viewed as in Figs. 1 and 2), and functions as the loop 
formation guide which guides the recording sheet to a 
loop-form along the upper guide 781 . 
[0044] The first loop formation roller 72 is a means 
for conveying the recording sheet which is conveyed by 
the sheet re-feeding conveyance rollers 751 and 752 
(refer to Fig. 1). The first loop formation roller 72 is 
structured by a pair of opposition rollers and provided so 
as to be rotatable in the arrowed direction by the drive 
means, not shown, and is provided on the sheet re- 
feeding conveyance path of the sheet re-feeding con- 
veyance section 7B. 

[0045] The pre-register roller 73 is the first collision 
means with which the recording sheet conveyed by the 
first loop formation roller 72 temporarily collides, and 
after that, by which the conveyance of the recording 
sheet is re-started, and so-called register roller. This 
pre-register roller 73 is structured by a pair of opposition 
rollers and provided so as to be rotatable in the arrowed 
direction by the drive means, not shown, and is provided 
on the sheet re-feeding conveyance path of the sheet 
re-feeding conveyance section 7B. 
[0046] The conveyance operation of the recording 
sheet in the sheet re-feeding conveyance section 7B is 
shown in Figs. 3(A) - 3(D). The recording sheet shown a 
bold line which is conveyed from the sheet re-feeding 
conveyance rollers 751 and 752 (refer to Fig. 1) to the 
first loop formation roller 72, is conveyed by the rotating 
first loop formation roller 72 (Fig. 3(A)). The rotation of 
the pre-register roller 73 is stopped when the recording 
sheet is conveyed by the first loop formation roller 72, 
therefore, the conveyed recording sheet temporarily col- 
lides with the register roller 56, and its leading edge is 
stopped. Also after the recording sheet collides with the 
pre-register roller 73, the conveyance of the recording 
sheet by the first loop formation roller 72 is continued 
(Fig. 3 (B)). Accordingly, the recording sheet whose 
leading edge is stopped by the pre-register roller 73, 
forms a loop between the pre-register roller 73 and the 
first loop formation roller 72, as shown in Fig. 3(C), by 
the conveyance by the further rotation of the first loop 
formation roller 72. In this case, the loop is assuredly 
formed in the appropriate form by the upper and lower 
guides 781 and 782, and an adequate loop can be 
formed, thereby, the skew correction of the recording 
sheet which collides with the pre-register roller 73, can 
be assuredly conducted. Specifically, after fixing, a 
large sheet skew generated by causes of an increase of 
f rictional resistance between the recording material and 



the conveyance guides or an increase of slippage 
between the recording material and conveyance rollers, 
in the long conveyance path of the recording material to 
the reversal • sheet re-feeding means in which the 

5 recording sheet is reversed in the sheet re-feeding 
reversal section, and the recording sheet is re-fed in the 
sheet re-feeding conveyance section through the deliv- 
ery sheet • reversal means for the two-sided image for- 
mation, is temporarily corrected by the first skew 

w correction means. Then, simultaneously with that the 
above-described loop is formed between the first loop 
formation roller 72 and the pre-register roller 73. the 
rotation of the pre-register roller 73 is started based on 
the re-start signal of the pre-register roller 73 by the 

is control means, not shown, and in the situation that the 
first loop formation roller 72 and all of the roller pairs to 
convey the recording sheet which is positioned from the 
separation position of the photoreceptor drum 31 to the 
sheet re-feeding conveyance section 7B in the present 

20 embodiment keep their rotation, and the loop formation 
is made, the recording sheet is conveyed from the pre- 
register roller 73, and conveyed to the conveyance sec- 
tion 5B again by the sheet re-feeding intermediate con- 
veyance roller 741 (Fig. 3(D)). Accordingly, the 

2s recording sheet is not stopped, but conveyed on the 
sheet re-feeding path of the sheet re-feeding convey- 
ance section 7B. When the skew of the recording sheet 
is corrected by the first skew correction means, jam in 
the conveyance of the recording sheet in the convey- 

30 ance guide (no code) in the path from the sheet re-feed- 
ing intermediate conveyance roller 741 to the 
conveyance section 5B, can also be prevented. 
[0047] Incidentally, in the present embodiment the 
pre-register roller 73 is structured such that it is used for 

35 the first collision means with which the recording sheet 
collides, and also a portion of the first skew correction 
means to correct the skew of the recording sheet, 
thereby, the number of parts is decreased, however, 
respective functions may be separately provided. In this 

40 case, when only collision of the recording sheet is car- 
ried out. it is not necessary that the collision means is 
structured by a roller pair, but, for example, the first col- 
lision means may be a shutter or stopper which can 
block the sheet re-feeding path. 

45 [0048] The conveyance section 5B has the second 
skew correction means, and is the feeding path of the 
recording sheet from the second loop formation roller 55 
to the transfer position of the photoreceptor drum 31, 
and the conveyance section 5B is structured by the see- 
so ond loop formation roller 55, register roller 56, and the 
conveyance roller before the drum 39 provided at need. 
In the case of the reverse side image formation, the 
recording sheet conveyed by the sheet re-feeding inter- 
mediate conveyance roller 741 , is fed to the image form- 

55 ing means 3 through the conveyance section 5B. 

[0049] The second skew correction means is struc- 
tured by the register roller 56 serving as the second col- 
lision means, and the second loop formation roller 55 
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serving as the second loop formation means, and a 
means by which the sheet skew is corrected by forming 
the loop on the conveying recording sheet. Further, in 
the present embodiment in order to assuredly form the 
loop, an upper guide 581 and a tower guide 562 are pro- 
vided as a guide member (loop formation guide) to 
guide the conveyance of the recording sheet, between 
the second loop formation roller 55 and the register 
roller 56. In the present embodiment the upper guide 
581 is structured in an angled-form in the sectional form 
(viewed as in Figs. 1 and 2), and functions as the loop 
formation guide which guides the recording sheet to a 
loop form along the upper guide 581 . 
[0050] The second loop formation roller 55 is a 
means for conveying the recording sheet which is con- 
veyed by the sheet re-feeding intermediate conveyance 
roller 741. Incidentally, when the recording sheet is fed 
from the recording material accommodating means 4, 
the recording sheet conveyed by the intermediate con- 
veyance roller 541 is conveyed. The second loop forma- 
tion roller 55 is structured by a pair of opposition rollers 
and provided so as to be rotatable in the arrowed direc- 
tion by the drive means, not shown, and is provided on 
the sheet feeding path of the conveyance section 5B. 
[0051] The register roller 56 is the second collision 
means with which the recording sheet conveyed by the 
second loop formation roller 55 temporarily collides, and 
after that, by which the conveyance of the recording 
sheet is re-started. This register roller 56 is structured 
by a pair of opposition rollers and provided so as to be 
rotatable in the arrowed direction by the drive means, 
not shown, and is provided on the sheet feeding path of 
the conveyance section 5B. 

[0052] Conveyance operations of the recording 
sheet in the conveyance section 5B are as shown in 
Figs. 4(A) - 4(D). On the feeding path in the conveyance 
section 5B, the recording sheet shown by a bold line 
conveyed from the sheet re-feeding intermediate con- 
veyance roller 741 (refer to Fig. 2) in the sheet re-feed- 
ing conveyance section 7B to the second loop formation 
roller 55. is conveyed by the rotating second loop forma- 
tion roller 55 (Fig. 4(A)). The rotation of the register 
roller 56 is stopped when the recording sheet is con- 
veyed by the second loop formation roller 55, and there- 
fore, the conveyed recording sheet temporarily collides 
with the register roller 56, and its leading edge is 
stopped. After the recording sheet collides with the reg- 
ister roller 56, the conveyance of the recording sheet by 
the second loop formation roller 55 is also continued 
(Fig. 4(B)). Accordingly, the recording sheet whose 
leading edge is stopped by the register roller 56, forms 
a loop between the register roller 56 and the second 
loop formation roller 55 as shown in Fig. 4(C). by the 
conveyance by further rotation of the second loop for- 
mation roller 55. In this case, the formed loop can be 
assuredly formed into an appropriate form and an ade- 
quate loop can be formed, by the upper and lower 
guides 581 and 582, and the recording sheet collides 



with the register roller 56, thereby, the skew correction 
of the recording sheet can be further assuredly con- 
ducted. Specifically, after fixing, the sheet skew which 
can not be corrected in the first skew correction means. 

5 in a large sheet skew generated by causes of an 
increase of frictional resistance between the recording 
material and the conveyance guides or an increase of 
slippage between the recording material and convey- 
ance rollers, in the long conveyance path of the record- 

10 ing material to the reversal • sheet re-feeding means in 
which the recording sheet is reversed in the sheet re- 
feeding reversal section, and the recording sheet is re- 
fed in the sheet re-feeding conveyance section through 
the delivery sheet • reversal means for the two-sided 

is image formation, is further corrected. Then, simultane- 
ously when the loop is formed between the second loop 
formation roller 55 and the register roller 56, the rotation 
of the register roller 56 is started based on the register 
roller re-start signal by the control means, not shown, 

20 and in the situation that the rotation of the second loop 
formation roller 55 and the intermediate conveyance 
roller 541 is kept and that the loop formation remains 
kept, the recording sheet is conveyed by the resister 
roller 56, and conveyed again to the image forming 

25 means 3 (Fig. 4(D))through the conveyance roller 
before the drum 39 (refer to Fig. 2). Accordingly, the 
recording sheet is conveyed on the sheet feeding path 
of the conveyance section 5B without being stopped. 
Then, the latent image formation of the reverse side 

30 image by the laser writing system 33 is started in timed 
relationship with the recording sheet fed by the register 
roller 56, and the recording sheet is in timed relationship 
with the reverse side toner image on the photoreceptor 
drum 31. Thus, when the recording sheet temporarily 

35 collides with the register roller 56, the timing of the lead- 
ing edge of the recording sheet can be correctly timed, 
and fluctuations of the conveyance can be suppressed, 
and synchronization of the laser writing system 33 can 
be easily timed, and thereby, the image can be formed 

40 at a correct position on the recording sheet. Further, 
when the skew of the recording sheet is corrected by the 
second skew correction means, the sheet skew which 
can not be corrected by the first skew correction means, 
is further corrected, and positioning of the reverse side 

45 image on the recording sheet can be correct. 

[0053] The feeding method of the recording sheet in 
the same manner as thee description in Figs. 4(A) - 4(D) 
may be adopted also at the time of the feeding of the 
recording sheet from the recording sheet accommodat- 

50 ing means 4 through the intermediate conveyance roller 
541 . however, in the present embodiment, as described 
in Fig. 1 . at the time of the feeding of the recording sheet 
from the recording sheet accommodating means 4 
through the intermediate conveyance roller 541, the 

55 register roller 56. the second loop formation roller 55 
and the intermediate conveyance roller 541 are tempo- 
rarily stopped in the situation that the loop formation 
remains kept, and by the drive of the register roller 56. 
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the second loop formation roller 55 and the intermediate 
conveyance roller 541 according to the register roller re- 
start signal by the control means, not shown, the record- 
ing sheet is in timed relationship with the toner image 
carried on the photoreceptor drum 31, and fed to the 
transfer area of the photoreceptor drum 31 in which the 
transfer device 35 is arranged. 
[0054] Incidentally, in the present embodiment, the 
register roller 56 is structured such that it is used for the 
second collision means with which the recorcfing sheet 
collides, and also for a portion of the second skew cor- 
rection means to correct the skew of the recording 
.sheet, thereby, the number of parts is decreased, how- 
ever, respective functions may be separately provided. 
In this case, when only collision of the recording sheet is 
carried out. it is not necessary that the collision means 
is structured by a roller pair, but for example, the sec- 
ond collision means may be a shutter or stopper which 
can block the sheet feeding path. 
[0055] Further, as the first skew correction means in 
the sheet re-feeding conveyance section 7B, as shown 
in Fig. 5, a roller pair of the pre-register roller 73 which 
is the first collision means of the first skew correction 
means, and the upper guide 781 and the lower guide 
782 serving as the guide member(loop formation 
guide)are structured into a unit structure which is struc- 
tured such that these are attached onto an L-shaped 
plate member 76 which is long in the perpendicular 
direction to the conveyance direction of the recording 
sheet. For example, one side of the plate member 76 is 
defined as the reference (fixed fulcrum), and the plate 
member 76 can be moved by several mm, for example, 
2 - 3 mm, perpendicular to the conveyance direction of 
the recording sheet as shown by an arrow in Fig. 5, and 
at assembling, an amount of the sheet skew which is 
necessary for correction of the first skew correction 
means and the second skew correction means, for 
example, a habit of sheet skew, or the like, which are 
previously measured, and which are generated in the 
long conveyance path of the recording material to the 
reversal * sheet re-feeding means in which the record- 
ing sheet is reversed in the sheet re-feeding reversal 
section, and the recording sheet is re-fed in the sheet 
re-feeding conveyance section through the delivery 
sheet • reversal means for the two-sided image forma- 
tion, after fixing, is previously measured; and in the case 
where the amount of the sheet skew can not be cor- 
rected by the first skew correction means when the first 
skew correction means is arranged perpendicular to the 
conveyance direction of the recording sheet for exam- 
ple, when the correction amount of the sheet skew at 
the position of the second skew correction means is 
necessary for 2 mm, the first skew correction means is 
adjusted and fixed such that it is tilted by about 1 mm 
perpendicular to the conveyance direction of the record- 
ing sheet, and the residual amount which can be cor- 
rected by the second skew correction means (a residual 
amount which can not be corrected by the first skew cor- 



rection means), for example, 1 mm is corrected by the 
second skew correction means. According to this, the 
sheet skew which is generated in the long conveyance 
path of the recording material to the reversal • sheet re- 

5 feeding means in which the recording sheet is reversed 
in the sheet re-feeding reversal section, and the record- 
ing sheet is re-fed in the sheet re-feeding conveyance 
section through the delivery sheet • reversal means for 
the two-sided image formation, after fixing, at the time of 

10 the reverse side image formation, is assuredly corrected 
by the first skew correction means and the second skew 
correction means, and the width of the correction 
amount of the sheet skew can be increased. 
[0056] Incidentally, in the above description, only 

is roller pair of the pre-register roller 73 serving as the first 
collision means may be made to be adjustable. 
[0057] As described above, according to the 
present invention, the sheet skew which is generated in 
the long conveyance path of the recording material as 

20 far as the reversal • sheet re-feeding means in which 
the recording sheet is reversed in the sheet re-feeding 
reversal section, and the recording sheet is re-fed in the 
sheet re-feeding conveyance section through the deliv- 
ery sheet • reversal means for the two-sided image for- 

25 mation, after fixing, at the time of the reverse side image 
formation, is assuredly corrected by the first skew cor- 
rection means and the second skew correction means, 
and the reverse side toner image is formed at a correct 
position on the recording sheet, thereby, fine two-sided 

30 image formation can be carried out. 

[0058] Incidentally, the above effect can also be 
attained by the structure of only the first collision means 
and the second collision means, or the structure in 
which the loop formation guide and loop formation 

35 means (the first loop formation means or the second 
loop formation means) is added to at least any one of 
the first collision means and the second collision 
means, and these structures are of course included in 
the present invention. 

40 [0059] According to the present invention, the sheet 
skew of the recording material conveyed on the reversal 
• sheet re-feeding means is corrected, and the reverse 
toner image is formed at the correct position on the 
recording material, thereby, fine two-sided image forma- 

45 tion can be carried out. 

Claims 

/ 1 L /An image forming apparatus comprising: 

so 

(a) a recording material accommodating 
means for accommodating recording materials; 

(b) an image forming means for forming an 
image on the recording material; 

55 (c) a conveyance section for conveying the 

recording material fed from the recording mate- 
rial accommodating means to the image form- 
ing means; 
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(d) a reversal and re-feeding means having a 
sheet reversal section and a sheet re-feeding 
section for conducting image formation on two 
sides of the record ng material, 

wherein after the image is formed by the image 
forming means on one side surface of the 
recording material conveyed from the recording 
material accommodating means through the 
conveyance section, the recording material is 
conveyed to the reversal and re-feeding 
means, and conveyed again to the image form- 
ing means through the sheet re-feeding section 
of the reversal and re-feeding means and the 
conveyance section, and an image is formed 
on the other side surface of the recording mate- 
rial by the image forming means; 

(e) a first regulating means provided on the 
sheet re-feeding section of the reversal and re- 
feeding means for regulating the recording 
material conveyed; and 

(f) a second regulating means provided on the 
conveyance section in the vicinity of the image 
forming means for regulating the recording 
material conveyed. 

2. The image forming apparatus of claim 1, wherein 
the first regulating means corrects a skew of the 
recording material by forming a loop with the 
recording material. 

3. The image forming apparatus of claim 2, wherein 
the first regulating means comprises a first loop 
forming means for forming the loop with the record- 
ing material. 

4. The image forming apparatus of claim 3, wherein 
the first regulating means further comprises a first 
collision means with which a leading edge of the 
recording material conveyed is collides, and the first 
collision means is provided downstream of a con- 
veyance direction of the recording material with 
respect to the first loop forming means. 



8. The image forming apparatus of claim 7. wherein 
the second regulating means comprises a second 
loop forming means for forming the loop with the 
recording material. 

5 

9. The image forming apparatus of claim 8, wherein 
the second regulating means further comprises a 
second collision means with which a leading edge 
of the recording material conveyed is collides, and 

10 the second collision means is provided downstream 
of a conveyance direction of the recording material 
with respect to the second loop forming means. 

10. The image forming apparatus of claim 9, wherein 
75 the second regulating means further comprises a 

loop forming guide provided between the second 
loop forming means and the second collision 
means, for forming the loop with the recording 
material. 

20 

11. The image forming apparatus of claim 1, wherein 
the first and second regulating means include a first 
and second collision means, respectively for stop- 
ping the recording material to control a conveyance 

25 timing of the recording material. 
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5. The image forming apparatus of claim 3, wherein 
the first regulating means further comprises a loop 45 
forming guide provided between the first loop form- 
ing means and the first collision means, for forming 
the loop with the recording material. 



6. The image forming apparatus of claim 1, wherein so 
the first regulating means is movable for correcting 
a skew of the recording material. 



7. The image forming apparatus of claim 1, wherein 
the second regulating means corrects a skew of the 55 
recording material by forming a loop with the 
recording material. 
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(54) Image forming apparatus 

(57) An image forming apparatus includes: a 
recording material accommodating device for accom- 
modating recording materials; an image forming device 
for forming an image on the recording material; a con- 
veyance section (5B) for conveying the recording mate- 
rial fed from the recording material accommodating 
device to the image forming device; a reversal and re- 
feeding device having a sheet reversal section and a 
sheet re-feeding section for conducting image formation 
on two sides of the recording material. After the image 
is formed by the image forming device on one side sur- 
face of the recording material conveyed from the record- 
ing material accommodating device through the 
conveyance section, the recording material is conveyed 
to the reversal and re-feeding device, and conveyed 
again to the image forming device through the sheet re- 
feeding section of the reversal and re-feeding device 
and the conveyance section, and an image is formed on 
the other side surface of the recording material by the 
image forming device. The image forming apparatus 
further includes a first regulating device provided on the 
sheet re-feeding section of the reversal and re-feeding 
device for regulating the recording material conveyed; 
and a second regulating device provided on the convey- 
ance section in the vicinity of the image forming device 
for regulating the recording material conveyed. 
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